PWM & Analog Output Fan Speed “Technical

Affects: ASIC/1-8055 (FW155A3.1, 155B2.1), ASIC/1-6000 %fe 5@(.
Date: 15 March 2005
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Note No. TE-027
Several customers have requested an analog fan speed interface to the ECM motor. The ECM motor comes with
a 0 to 10 Vdc interface module.

Pulse Width Modulated (PWM) Fan Speed control is available in the ASIC/1-8055 for Fan Personalities in
firmware releases 155A3.1 and 155B2.1 which can be used with a PWM to Analog Voltage converter.

Analog Output for Fan Speed control is available in the ASIC/1-6000 for Fan Personalities.

ASIC/1-8055 PWM Fan Speed

We have implemented Pulse Width Modulated (PWM) Fan Speed control in the ASIC/1-8055 for Fan
Personalities in firmware releases 155A3.1 and 155B2.1. A pulse width modulated triac output can be used with a
PWM to Analog Converter to generate a 0 to 10 Vdc analog voltage to drive the ECM motor interface module.

The PWM Fan Speed option is selected by setting Fan Speed PWM Enable to Yes, and setting the Aux 3 Output
Mask to an unused output, typically Output 7. The Fan Speed Setpoint, 0...100%, is used to pulse modulate the
output over a PWM Base Time (in 1/6 second units), typically 10 seconds. If the output is zero or off, the output
will pulse on for 1/6 second. If the output is 100 % then it will pulse off for 1/6 second and be on for the remainder
of the PWM Base Time.

ASIC/1-8055 Hardware Layout

The PWM to Analog Module, such as the PTA2, generates a 0 to 10 Vdc signal to the interface module, such as
an EVO/ECM-ACU-O Motor Speed Controller for a GE ECM motor. The PTA2 is powered from the same 24 Vac
transformer as the controller and is modulated with the triac output, OUT-7. The supply 24 Vac Common, 24 Vac
Neutral, and EVO/ECM Common are all connected to controller Common.

In this example, when the Fan Output goes Off, the Fan Relay is used to remove power to the Motor Speed
Controller thereby stopping the Fan.

PTA2
24V HOT PWM to 0..10Vdc
" Vac [ HoT Transformer — 1 - 24 Vac Hot
ac
24 Vac Line Voltage = 2 -24 Vac Neutral
24 Vac Common /J: COM __ 3 Control Hot
Building Ground GND
| —| 71— 4- Control Neutral
* Note: Default Assignments Primary Air Damper ; ontrol Neutra
Primary Damper Open * |OUT1 T @ 6 - 0-10 Vdc Signal
Primary Damper Close * |OUT2 dk
Hot Water Open *  [OUT3 T EVO/ECM-ACU-O
Hot Water Close * |OUT4 1\ Motor Speed Control
Spare* |OUTS HW Valve 1= 24 Vac Hot
Fan* |OUT6 —] T‘\: 24 Vac Neutral
AUX 3 PWM (ECM) |OUT7 ;|“:,’\ — = Common
R Fan Rela .
Lights On/Off * |OUT8 I—O - id = 0-10 Vdc Signal
* Note: Default Assignments [——(R)=E tigntingRelay
Common | COM
Common | COM
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ASIC/1-8055 Expert Setup

Four parameters must be configured to enable PWM Fan Speed control for Intermittent or Constant Fan
Personalities:

1. The Fan Speed PWM Enable is set to Yes;
2. The Fan PWM Base Time is set to the PWM Converter base time (1/6 second increments) [Default
60(10s)];
3. The Fan Speed Setpoint is set to a value between 0 and 100 % [Default 50%].
4., The Aux 3 PWM Output Mask must be assigned to an unused output [Typical OUT-7].
The Fan Output is typically on OUT-6. If it is an Intermittent Fan Personality then the Fan Energize Airflow
Setpoint must be set to a reasonable value so that the fan will come on.

Statusl Eu:unfigurel DutputSummar_uI Prirnary Airflow [EFM]I Other Wiews Fan |
Fan Energize Airflow 5P:(0

Primary Air Convert:[16
Fan Output Hask:lm | Fan Status:0n |

UMD Intermittent Fan:[~ Mo
IFAM HTG Only Enable:[” Mo

Second AF Smooth Filter:|2
Secondary AF K-factor:[2338
Second Duct Area:|0.350

Digital Digplay HOT Supported
PwM Fan Speed iz Enabled
Fan Speed ASH Enable:[” Mo

Fan Speed P%wWM Enable:[¥ Yes
Fan Speed Setpuint[z]:lw
Fan PWH Baze Time:lﬁﬂi
Aux 3 PWM Output Mask:0UT-7
Fan Speed ASHM Min:50
Fan Speed ASHM Maxz:[180

Znd AF Alarm Range:|1400

Second AF Calibrate:|850

Calib 2nd AF 0.0" we |

Aux 3 PWH Status:|On
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ASIC/1-6000 Analog Output Fan Speed

We have implemented an Analog Output for Fan Speed control in the ASIC/1-6000 for Fan Personalities.

The Analog Fan Speed Option is selected by choosing the Analog Output Assignment = 5, Fan Speed. It
generates a 0 to 10 Vdc based on the Fan Speed Setpoint, 0..100%.. If the Fan is Off, then the output is zero.

ASIC/1-6000 Hardware Layout

The Fan Speed Analog Output can be used with an EVO/ECM-ACU-O Motor Speed Controller to control a GE
ECM motor. When the Fan Output goes Off, the Fan Relay is used to remove power to the Motor Speed
Controller thereby stopping the Fan. The Fan Output is typically on BO-5.

TB-1 24 Vac Power

TB1-1 24 Vac Hot H Transformer
B1-2 24 Vac Hot H
24 Vac Line Voltage

TB1-3 24 Vac Common C

TB1-4 Bldg Ground G j7
TB2 Triac Outputs

TB2-1 Hot Water Open | BO3 d :D_%] HW Valve

TB2-2 Hot Water Close | BO4 7 EVO/ECM-ACU-O
TB2-3 Fan | BO5 Motor Speed Control

Fan Rela;
i = 24 Vac Hot
TB4 * Dedicated Output LM-24 LJ 24 Vac Neutral
TB4-1 24 Vac Hot | 24~ 1 ——= Common
TB4-2 Primary Damper Open” | BO-1 2 —@ [ — 0-10 Vdc Signal
TB4-3 Primary Damper Close”| BO-2 3
—fe 0] LMZS-3-T Damper Motor
TB2 Analog Output 0-10Vdc J6 SwDir - reverses motor direction
TB2-4 Heating | AO1
Analog ECM Fan (0-10 Vdc)
TB2-5 Common | COM

ASIC/1-6000 Expert Setup

The Analog Output Assignment must be set to 5, Fan Speed to enable the feature. This sets the Analog Output
Value to a percentage of the Fan Speed Setpoint.

When the fan is On, the analog output is driven to voltage which is a percentage of the output value. When the
fan is Off, the analog output is set to zero, and the fan output is de-energized.

o Device Addrezs: 16000 Personality: [3] Constant Fan with 1 Stage Electric Heat
=] |
_ Firrnware: B00& 0.2 Deszcription: A51CA7-6000 | ntegrated Wk

Statusl Eu:unfigurel DutputSummar_l,II Other Wiews I Primary &irflow [CFR] - Fan |

Fan Energize Airflow S5P:[1400 | Fan Status: OFf |
Prnmary Air Convert: |0 Fan Personality
Fan Output Mazk:|0UT-5 ECH Fan Enabled on AD1

Fan Speed 5P % [EEH]:|24.?
ADT Assignment: 5 7797

UNO Intermittent Fan:[~ Hg ADT Dutput Value:|0
IFAM HTG Only Enable:[~ Mo AD1 Dutput ¥oltage:|0.00

If you have any further questions please contact: ASI Controls Technical Support support@asicontrols.com, or
call 925-866-8808
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